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I, Leslie Peel, a British Subject of 48 
Wolfreton Lane, in the Parish of WMierby, 
in the East Mdring of the County of York, 
do hereby declare the invention, for which 
I pray that a Patent may be granted to me, 
and the method by which it is to be per- 
formed, to he particularly described in and 
by the following statement: — 

This invention relate^ to reciprocating 
pumps and motors of the kind having a reci- 
procating and rotating piston. 

The present invention consists in a pump 
of this kind wherein the open ends of a pair 
of co-axiaMy mounted opposed cylinders, in 
which a common or double-ended piston 
works, are oblique and their edges are com- 
plemenitardily shaped and spaced apart to de- 
fine between them a continuous cam slot 
through which a peg or pin, rigid with -the 
piston, projects to engage sMdaibly an .axial 
groove or keyway in a drdve-ftransmdssdon 
member rotably mounted around the cylinders, 
the shape of the cam slot being such that 
upon rotation of the drive-Jtransmissdon mem- 
ber the piston as reciprocated or, for a 
motor, upon reciprocation of the piston the 
ckave-itransmission member is rotated and 
wherein an axial groove or recess in the piston 
open to an associated working space an each 
cylinder co-operates upon rotation of the piston 
in turn with inlet and outlet pouts in a part 
of the bore of one or each cylinder not un- 
covered by the piston during its stroke. 

The inlet and outlet ports are so arranged 
in relation ro the axial groove that the ports 
are opened and closed at the correct time 
in the pump or engine cycle. The piston 
has an axial groove associated with each work- 
ing space. Both grooves may co-operate with 
one set of inlet and outlet ports but it is 
preferred that each groove should co-operate 
with a separate set of ports. 

The or each groove may be opened to its 
associated working space by passages formed 
by drillings or popes within the piston, but 
with two sets of pouts each axial groove or 
f 



recess may convendeiLtiy be extended to the 
adjacent piston end to open the groove to its 
associated working space. 

(So that the invention may be more cleanly 50 
understood an embodiment will now be des- 
cribed with reference to the accompanying 
diagrammatic drawings in which: 

Figure 1 is a- sectional elevator of a pump 
an accordance with the invention. 55 

Figure 2. is a sectional end elevation on 
line 2 — 2 of Figure 1. 

Figure 3 is a sectional: elevation on line 
3 — 3 of Figure 1. / 

Figure 4 is a perspective view of the pump 60 
piston. 

Two cylinders 5- each closed at one end 
are mounted oo-axially with .their open ends 
confronting in mounting blocks 111. A- common 
piston 6 woiks in both cylinders foiming a 65 
working space between the end of each 
cylinder and the adjacent end of the piston. 
The confronting open ends of the cylinders 5 
are oblique and their end edges are comple- 
mentarily shaped and spaced apart to define 70 
between them a continuous oblique cam slot 
7 through which- a peg or pin 8 rigid with 
the piston 6 extends and projects beyond die 
cylinder wall, into and for sliding engagement 
with an axial groove or keyway 9 in tie bore 75 
of a Vee-beit pulley 10 rotaibly mounted 
around the cylinders 5. The cylinders extend 
symmetrically to each side of the pulley 10 
axial movement of which on the cylinders is 
prevented by thrust washers 12 interposed be- go 
tween each face of the pulley and the adjacent 
mounting block. Plant-annular cavities within 
the mounting blocks form inlet manSfolds 13 . 
and outlet manifolds 14. Apertures in and 
drcumferentiaMy spaced around the cylinder 
walls open the inlet and outlet manifolds to 
the bores of the cylinders 5 and form inlet 
ports 15 and outlet ports 16 respectively. The 
set of ports at each end of the cylinder is 
arranged at a part of the cylfinder bore which 90 
is not uncovered by the piston 6 during its 
working stroke. With each set of inlet and 
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outlet ports 15, 16 co-operates an axial groove 
or recess 17 in the piscon which extends 
axiaMy through the adjacent piston end .to open 
the groove to the working space with which 

5 the groove is associated. Each groove has a 
length sightly greater than the piston stroke 
and a width sufficient to bridge the divisions 
18 between the inlet ports 15 or outlet ports 
16" but narrower than the division 19 foe- 

10 tween the ends of the series of Met ports 
15 and outlet ports 16. . - - - - 

The pump operates as fellows. Upon rota- 
tion of the puliey 10 the piston 6 is rotated 
in the same direction by the peg or pin 8 

15 and is sumultaneously reciprocated by the en- 
gagement of the pin 8 with the oblique cam 
slot 7. The necessary relative movement be- 
tween the pin 8 and puliey 10 is permitted 
by the feyway or- groove 9. As the piston 

20 6 rotates., the grooves, 17. are opened in . turn , 
to the inlet and outlet ports -15 and - 16 
The designation of the ports in the drawings 
assumes a clockwise direction of rotation when 
the pump is viewed from the end shown in 

25 Figure 2. Each groove 17 is then open to 
the inlet ports 15 while the associated work- 
ing space is increasing in volume and to the 
outlet ports 16 while that volume is de- 
creasing. If the direction of rotation is re- 

30 versed the inlet and outlet poifcs become inter- 
changed. As shown in Figure. 4. of the draw- 
ings the grooves 17 are axialy aligned; the 
inlet and outlet manifold of one set of ports 
are therefore arranged on the opposite sides 

35 of the piston to the respective manifold of 
the other sat. 

ahstead of having two sets of ports as 
shown in the drawings a- single set may be 
used. An axial drilling through the piston may 

40 connect the working space remote from the 
ports to a groove 17 diametrically opposite 
the groove associated with the nearer working 
space. 

In .the drawing the axis of the slot 7 lies 

45 in a plane oblique to -the axis of" the piston 
but may have any other "suitable contour, for 
example, it may be shaped to increase or 
reduce the piston speed over part of its stroke. 
The machine may foe used as a compressed 

50 air motor or steam engine provided -that the 
angle of inclination of the slot is not !so ssmaH 
that the mechanism is irreversible, that is to 
say, that the piston can be reciprocated to 
rotate the puley. 

55 Instead of the pulley 10 some other form of 
driving Jtransmission. member may be em- 
ployed for examplb chain Sprocket or toothed 
gear and for a motor the drive transmission 
member may act as* or be combined with, 

60 a flywheel. 

Instead of all the inlet or outlet ports of 
a series being joined by a common manifold, 
the individual ports may be connected singly 
or in groups by suitably partitioning the mani- 




folds or otherwise to different sources or de- 65 
livery points. For example, inlet ports con- 
nected to different sources may be used to 
mix several liquids or gases in pre-determined 
proportions. As another example, the pump 
according to the invention may be gear driven 70 
and sectional outlet ports connected to various 
delivery points to give timed deliveries under 
pressure to each. Such applications occur in 
internal combustion engines running on fuel 
injection cycles and for multi-point lubri- 75 
cators. If sectional inlet or outlet ports are 
not needed for such special purposes each 
port may be formed by a single elongated 
opening. 

What I claim is: — 80 

1. A reciprocating pump or motor where- 
in die open ends of a pair of co-axiaily 
mounted opposed cylinders, in which a com- 
mon or double-ended piston works, are oblique 
and their edges are complementarity shaped 85 
and spaced apart to define between them a 
continuous cam. slot through which a peg or 
pin, rigid with the piston, projects to engage 
sMriably an axial groove or keyway in a drive- 
transmission member -roitably mounted around 90 
the cylinders^ .the shape of the cam slot being 
such that upon rotation of the drive-trans- 
trnission member the- piston is- reciprocated or, 

for a motor, upon reciprocation of the piston 
the drive transmission member is rotated 95 
and wherein an axial groove or recess in the 
piston open to an associated working space 
in each cylinder co-operates upon rotation of 
the\pisron in tura with inlet and outlet ports 
in a> part of the bore of one or each cylinder 100 
not -uncovered by the piston during its stroke. 

2. A reciprocating pump or motor accord- 
ing to. claim 1 wherein the grooves associated 
with each working space co-operate with a 
separate set of ports in each cylinder. 105 

3. A reciprocating pump or motor according 
to Claim 1 or 2 wherein the or each axial 
groove itsejf extends through the piston end 
to be open to the associated working space. 

4- A reciprocating pump or motor accord- 110 
ing to any preceding claim wherein ports cir- 
cumtferenitJaly spaced around the wall of one 
or each cylinder are interconnected by a mani- 
fold around the cylinder to form a series of 
inlet or outlet ports. 115 

5. A reciprocating pump or motor accord- 
ing to any of Claims 1 to 3 wherein inlet 
or outlet pouts circumf erentially spaced around 
the wall of one or each cylinder are adapted 
to be connected singly or in groups to differ- 120 
ent sources or delivery points. 
^ (6. A reciprocating pump or motor substan- 
tially as herein described, with reference to 
and as illustrated by the accompanying draw- 
ings. * " 125 

BARKER, BREfTTEOL & DUNCAN, 
Chartered' Patent Agents, 
75 & 77 Colmore Row, Birmingham 3. 
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I, Leslie Peel, of 48 Wblfreton Lane, in 
the Parish of WiMerby, in the East Riding 
of the County of York, a British Subject, 
do hereby declare this invention to be des- 

5 cribed in- the following statement: — 

This invention relates to a method of and 
means for utilising .the piston of a piston pump 
or piston engine as a rotary valve in addition 
to its normal function, thus obviating the 

10 need for separate valve mechanisms in such 
pumps and engines. This is accomplished by 
causing the piston to rotate on its axis whilst 
reciprocating, the perimeter of the piston hav- 
ing on its surface a recess 3 which registers 

15 with ports in- the cylinder wall to provide in- 
gress and egress of -the gases or liquids at the 
correct times in the cycle of operations of the 
pump or engine. In a particular embodiment 
of this invention the pump consists of two 

20 identical, cylinders, each closed at one end, 
and with narrow inlet and outlet ports posi- 
tioned on opposing walls, each at the same 
depth from the cylinder head and each ex- 
tending almost half way round -the cylinder, 

25 the pants being divided into sections if and as 
required. The open end of each cylinder is 
cut diagonally across to form a cam. The 
two cylinders are rigidly fixed in line in 
opposition to each other, leaving a diagonal 

30 slot in the centre of the assembly. 

One doufobe^entied piston serves the two 
cylinders. This piston is of round section, its 
length being equal to the overall, internal 
length of the two cylinders when mounted, 

35 less rather more than the piston stroke. It is 
a good sliding fit in the cylinders. At each 
end, and on opposite sides 3 a recess is cut 
down the piston wain .to a depth of rather 
more than tihe piston stroke. Each recess is in 

40 the form of a slot, sufficiency narrow to 
give adequate cut-off between Met and out- 
let ports. These recesses register with the inlet 
and outlet ports of the respective cylinders 
as the piston rotates and reciprocates, open- 



ing and closing the respective pouts. . 45 

The reciprocatory and rotatory movements of 
the piston are jointly controlled by a pin pro- 
truding from the centre of the piston at right 
angles to its axis. This pin fits into the dia- 
gonal slot between the two cylinders and pro- 50 
trades a short distance beyond the outer cir- 
cumference of the cylinders to fit loosely into 
a slot in the driving wheel. This Driving Wheel 
rotates freely on the outer circumference of 
the cylinders, and has a sUot cut along the 55 
length of it$ bore in which the protruding 
piston pin slides freely. End ito end motion 
of the driving wheel is prevented by thrust 
bearings, formed by the inner ends of the 
cylinder mountings. 60 
The action of the pump is as follows: — 
When the driving wheel is revolved, it 
rotates the piston by means of the pin pro- 
truding from the centre of the piston, and 
fitting into the slot in the driving wheel bore. 65 
As the pin is revoilved, it bears on the dia- 
gonal surfaces of the cylinder ends, causing 
the piston to move up and down in the 
cylinders, the pin meanwhile moving from end 
to end in the slot in the driving wheels. 70 

In one cylinder the piston begins to descend, 
the recess in its end meanwhile revolving to 
uncover the inlet port. In the opposite cylinder 
the piston (begins to ascend, and revolves to 
uncover .the outlet port in similar (fashion, each 75 
revolution of the driving wheel completing a 
cycle of operations in both cyflinders. 

Manifolds are fitted over each inlet and out- 
let port and connections mlade thereto as re- 
quired. (These manifolds in the design here 80 
described also form the cylinder mountings 
and thrust bearings of the driving wheel.) 

iMthough the above form of device and its 
application is preferred, the construction and 
use may be modified without departing from 85 
the scope of the invention. 

L. PEEL. 



Leamington Spa: Printed for Her Majesty's Stationery Office, by the Courier Press.— 1956 
Published at The "Patent Office, 25, Southampton Buildings, London, W.C.2, from which 

copies may be obtained. 



BEST AVAILABLE COPY 



BNSDOCID: <GB 741455A_J_> 



741.455 COMPLETE SPECIFICATION 

/ SHEET TTj/s drawing is a reproduction of 
the Original on a reduced scale. 
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